Tyrosine-directed conjugation of large glycans to proteins via copper-free click chemistry.
We have demonstrated that the insertion of alkyne-containing bifunctional linkers into the tyrosine residues of the carrier protein, followed by the copper mediated azide-alkyne [3 + 2] cycloaddition of carbohydrates, is a robust approach for the preparation of glycoconjugates with defined glycans, carrier, and connectivity. Conjugation of Group B Streptococcus (GBS) capsular polysaccharides to streptococcal pilus protein could extend the vaccine coverage to a variety of strains. Application of our protocol to these large charged polysaccharides occurred at low yields. Herein we developed a tyrosine-directed conjugation approach based on the copper-free click chemistry of sugars modified with cyclooctynes, which enables efficient condensation of synthetic carbohydrates. Most importantly, this strategy was demonstrated to be more effective than the corresponding copper catalyzed reaction for the insertion of GBS onto the tyrosine residues of GBS pilus proteins, previously selected as vaccine antigens through the so-called reverse vaccinology. Integrity of protein epitopes in the modified proteins was ascertained by competitive ELISA, and conjugation of polysaccharide to protein was confirmed by SDS page electrophoresis and immunoblot assays. The amount of conjugated polysaccharide was estimated by high-performance anion-exchange chromatography coupled with pulsed amperometric detection (HPAEC-PAD). The described technology is particularly suitable for proteins used with the dual role of vaccine antigen and carrier for the carbohydrate haptens.